NASA Innovative Advanced Concepts

Non-Radioisotope Power Systems For Sunless Solar System

Exploration Missions
Completed Technology Project (2011 - 2012)

Project Introduction

Several targets of interest in solar system exploration require non-solar power
sources due to permanent shading from craters or clouds or due to extreme
distance from the sun. These missions are typically considered with
radioisotope power sources, but the scarcity of such fuel reduces the nhumber
of missions that NASA can execute in any decade. This study will explore
mission architectures to the Moon's southern Aitken Basin, the surface of
Saturn’s moon, Titan, and the surface of Venus that do not rely on Plutonium
for power, but instead are powered by a metal-combustion engine. The
Applied Research Lab at Penn State has been developing advanced metal
combustion systems for power generation through turbines and Sterling
engines that have significantly higher energy density than chemical batteries.
This NIAC study team will chose one of these missions to study in detail at the
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Organizations

Performing Work Role Type Location

.Glenn Research Supporting NASA Cleveland,

Center(GRC) Organization Center Ohio
Supporting

QNA Corp Industry

Organization

Primary U.S. Work Locations

Ohio Pennsylvania

Project Transitions

o September 2011: Project Start

0 September 2012: Closed out

Closeout Summary: Educational outreach: Presented research at the From Sci
ence Fiction to Science Fact Seminar at the Chicago Museum for Science and Ind
ustry to ~350 students and their families. Supported several student projects at
MSI.
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Project Management

Program Director:
Jason E Derleth

Program Manager:
Eric A Eberly

Principal Investigator:
Michael S Paul

Technology Maturity
(TRL)

Start: 1
Current: 2
Estimated End: 2

3456789

Applied

R at—. Development Demo & Test

Technology Areas
Primary:

e TXO03 Aerospace Power and
Energy Storage
- TX03.1 Power Generation
and Energy Conversion
- TX03.1.4 Dynamic
Energy Conversion

Target Destinations
The Moon, Others Inside the
Solar System

For more information and an accessible alternative, please visit: Page 2

Printed on 12/15/2022 https://techport.nasa.gov/view/4867
09:27 PM UTC


https://techport.nasa.gov/view/4867

